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HXM 2003/9/2 



SXff <M- 31^X1 SihSMSKul 

f^j] KR 

r^s°i ^s^u tea 

[£g£| HWANG, Yongtaek 

[?a!i^H5] 721224-1482318 
l^SHS] 7go-784 
[^] 

KR 

[£S2J §es:|J LEE.Byeongdu 
[?aJi^g]S] 720525-1772116 

790-784 



r^] kr 

oil sie i^jAf s a?»up chsjsj 
s^si- (en ch ai &j 
(en 

PlSftSS] 20 a 29,000 S 

Pt«hM£] 11 Q 11000 fi 

o a OS 



WAFS^S] 11 9 461(000 fi 



501,000 S 



[^g^ 250,500 S 

Ial¥/H#] K Sa, fc AH-SA||Ai(5Ea)_l. 
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O}^ o]-g-^ ^-fr^ 3I^> tiV^cfl ^ ^olcf. 

£ ^ofl T^s^, #-§-^ » £^ JH^-7}» A>-g-*H ^-o-^^-- «V 

^ ^SJ^MH JL^> iflJfofl M-^)E^ =17^ nl^l*}- 7]^ J157fl ^^A]^ 

^ nl^ltl; 7}^-o] r=o^ ^E)7l)olH 7.fl£Lfe Bfl^L ^ -fr^tf^* 

[tfliJE] 
£ l 
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#^ <a*>: 2003/9/2 



U-a^S ^ ^11- al-fr^ jn^*} 4^ ^^-{PREPARATION 

OF STAR-SHAPED POLYMERS CONTAINING REACTIVE END GROUPS AND POLYMER COMPOSITE FILM 
HAVING LOW DIELECTRIC CONSTANT USING THE SAME} 

IS.*!*) ^] 

£ l^r ^]^} id)}*] a^ FT-IR ^^]H^o]rf. 

2^r ^A]c4| 1^1] ^ ji^> A^) lH NMR i^jH^^cf. 

£ 3-& ^A]of| loflA-^ JL^-^> A^l 13 C NMR ^H^jt}., 

S. 4^ ^a]c^] JL^rX} FT-IR ^H%Mt}. 

3E 5^r -a^ofl 2<*IM ZL^*)- B^l lH NMR ^H^lt}. 

£ 6^ j7«.^ B o) 13 C nmr ^^e^o]rf. 

- S^S** ofl^-Al ^ ^ 7 ]« ^ 

ShM «o^S JL-g-*} $ o]« 6\+Q jt^> 4f^|] ^ofl ^ 



31-4 




1020030041384 Ao , M , 

#^ 2003/9/2 

4. ^ M ^ 7l ^ a7]# ^ 

3.5 ^ 4.0O14. ^ cfo,^ H ^ ^ ^ 



4 

<9> 



<10> 



neiq., ^ eS | cHg^a^ Sfe ajg¥ «S|Sfe E «la^ ^ £ ^ 0) 3^,4^ 
-MW a***, q^oa € ^ sa) 
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<11> 



1020030041384 ^ ^ 

#5L*fl xfl^tf, A^S)^ Itf^, ^ 

(chem-mech polishing) 3^9, ofl ^ (etching) 3^8, #7l^ ^ =jq 3. 

#^ a- MVn^d] ^ q.± 7] ^ ^ 9X^ -fr7l 

A}^H l^fl* **M ^Tfljg. ifldfl ufi^Ei 37]^ 71^ -fr 



<12> £ ^o] 01-^77} *fe 7]lM ^ 

JL&X} avnKg. afl^fe c,) ^ 



<13> 
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1020030041384 



M U*>: 2003/9/2 



<14> [5).^ x] 



R 



O 



R 




n 



*7l W. ^ 7>*1^ 2 o]^ ^ 

Cf7>^;#(R-(0H) n (n> 2))*H ^Sfl^ £ o] *\ , X ^ 
-0C0NH-(CH 2 ) 3 -Si(0C 2 H 5 ) 3 , -0CH 2 CH(CH 3 )-CH 2 0(CH 2 ) 3 -Si (CH 3 ) 2 (0C 2 H 5 ) , -0CH 2 CH(0H)-CH 2 
0(CH 2 ) 3 -Si(CH 3 )(0C 2 H 5 ) 2 g -0CH 2 CH(0H)-CH 2 0(CH 2 ) 3 -Si (CH 3 )(0CH 3 ) 2 =§^H ^ 

<ie> ^ w<g * }7l m ^ 2 U)*l 5 * *7]SL±*\ 

*HHM >fla* ^ fl*. ^ 7l ^7}^ #(R - ( oH) n(n > 2 »* tKHBH«*» S 

<17> 23 




<18> [sJ-^j-Al 3] 
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^1020030041384 

<19> 4] 



#^ <H*>: 2003/9/2 




■& fMV^ 9X°)*\, v\}^}7) ofl s. a] 71 » ^ ^sBJ- 

AJ-7] 12] ^A}^ .H^Rr, ^7}^o) 500 tfl^l 20,000^1 «> 

-g- ^*Hr, s-1-71 3l-«H 6 AS. S^s}^ ^1^-Al ofl^M 
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<25> is^q 6] 



Ri 



Ro 



C R 4 — O R, 



Rr 



Rr 



Rr 



#§| 2003/9/2 



Ri 



<*e> # 7 ] 6 4H -CH 2 0-[C0-(CH 2 ) 5 -0] m -X, -C 2 H 5 5E^ 

-CH 2 0-[C0-(CH 2 ) 5 -0] m -XolJi ( Xfe -0C0NH-(CH 2 )3-Si(0C 2 H 5 ) 3l 

^>-0CH 2 CH(CH 3 )-CH 2 0(CH 2 )3-Si(CH 3 ) 2 (0C 2 H 5 ) ( -OCH 2 CH(OH)-CH 2 0(CH 2 ) 3 -Si(CH 3 )(0C 2 H 5 ) 2 g 
-0CH 2 CH(0H)-CH 2 0(CH 2 ) 3 -Si(CH 3 )(0CH 3 ) 2 4^3 ^uj.^ ^^7]- u^x^ 



<28> 



-8-7] Sj-i*H 6^ « 0 U>^ JH^HH ^£ m ^ 2 ifl*l 20OJ ^o] 4^^. 



^ ^-R-^J-^r zl&x} afl^tf. 

<30> 7^^- ^7} W 6fl Sa^. ^^olJS J! -71- pfl^ 



m*. usswjm**, p^hsh^ai^, pii^ofl^i^^, ph^ph^i^ 

USSW^aU*. ofl^^^^ ofl^dfl^^^ 1*rH#Al^^ f hi 
- He H**l-aiH3:. Hl^seH^H^lHfh "l^M*^****. «1^h^^# 
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£ ^3 *l-R-^^Hr 3i^> 4^*fl ^lsofl 5a°H, ^-71 ji^> g ^-71 

^s]?1|o]e j7«-7> sl-^-l-s] ^ f^wlfe 1:99 50:50^1 ^o] w}^^rf. 

^} 500°C^ £r3E<*IH ^ ^7) ^l^Bfl^^ I^S]^ wV^^-rf. 

3fe #-§-^ JI^t} ^ ol» ol-g-^- ^ 

^ -B-7l# 7)&-frS.*ft ^ M-ir.nl E] 3.71^1 71^ ^Jfr£^ 

4^1 j1€-*H ^r*> a. ^cHl ^^l^fl^-^l ji^-71- -M^Fl^fl 

-^ S o} ^J^-* £3., £-§-^ v$mx\ oflS-X| ^7l» ^A}fg 
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1020030041384 M o1 . n/ww , 

W^ 2003/9/2 



<37> 



R-(0H) n sL SA]^^ t* 7 >ttW: 12:1 ^ 120:1S1 ^-g-^£, • 

#^ ioo 200 7fl^^-A]^icf. 

<39> olrafl W ^ -^ (7W 2 ^^ 7] 

-H-7]£^^ l*7>*HM 3^ - ^ ^j.^ ^ 

4 ^ ^|oltii( stannous) 2 -<« ^Aj-^o]^ ^ nf7>^#5l 1/2 00 ^ 

3§W lo]]^ n s V^ 7 ] x7> ^^o] ^ 



<40> 



<41> 



<42> 



<43> 



*fl 2 fc*|*H t 1#?W 7flfft^ » 0 U}1§ JL**}^ ^7^ ofl^A] 

^(3-isocyanatopropyl triethoxysilane), a^a] = 5.^ ^^^0)]^]^^- 

(3-glycidoxypropyl dimethylethoxysilane), a-WW^SS* ufl^H Jf-A^ 
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#^ 1J*>: 2003/9/2 



(3-glycidoxypropyl methyldiethoxysi lane) SE^ 3~i-e| ^ a] ^lll cHI^-a]^}^ 

(3-glycidoxypropyl methyldimethoxysilane)^: A>-§--§- ^ ojcf. Aj- 7 ] 7fl®#^-^ jUM- 
^ Stt ^-s-Al ^ ^ 1:0.1 tfl^l 1:5 3] f^wjS. ^, -fi- 

l-^^O, 1,3-^^}, l,4-ti|^-AV o]^o] ^-g-ofl)^) 

^ 60 ifl^l 80°C3] aV-g-A]^ ?H 3J-«M 1^ U-a>^ ji^}o) ^ 

<%3.*\ Sj-*H 6^1 ^tt°l SL^, ^ T 1 ^^^ oflS.^ <5>7] Sj-^j-il 7 Hl^r 

<44> [sj-^-Al 7] 










X-fo 

n *■ 



' n 
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<45> [S^ISH 8] 
X-4q 



^ 1I*>: 2003/9/2 




<47> 



<48> 



<49> 



«v«* 500 20,000 U4Mc|-. ^}^ol 500 n]^ 20,000^ Ji^ 

7)^5^}$.*] 2)^1$) ^v}*) ^}J£L3. 

#71 3^ 6 ^ U-a>^ ^^-^ m o] 2 vflx] 20^1 h]^)^ 

20 ^ S"f <*fc i^-7> ifl^ y m JL&T^&Q ^ 

«*|3J* *«fl 7]^^ 37)7]- 7] 

* 4 # ^ ^71 » 7M- #A>^ JL&^ ^^^fl ^ M 
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<51> 



<52> 



<53> 



<54> 



<55> 



^1^4^ ^o]] A -] ^Bfl^ ^-u)-^ 014. 

^m^JH^Hh ^HaH^-a^, ^^^^^ ^ 

W 3^ lsq *H-^ ji^>^ 2000c ifl*| 400 ^ £ 3 

;?HH M-t^fe 7}x)*l #-§-^ lk&7)5L*\ ^ *\)^]7} 9 7} 

99:1 ifl*) 50:50 fi) a] 43. -fM-^flHl* o^, n3)^on m?jl 

$ ^ ^ f -g.0flc.3L ^ ifl*] 200°C 

-8-71 U-Aftg ^7^ #7] ^TlHJE 1:9g ^ 

*1 50:50*1 sj-^oj 50 #^%« 2-^*}$= S-Mfe 7] 

^ 1§^°1 +o)W Q* } b>^^ « oU >^ jHfr^fc g,^ 

dM3 £ 40^0] 7] ^ o] o1s ^ w ^ 

7] 31 3 7j- £ 7> ^2^)71 nfl^-olnf. 
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^^1020030041384 2003/9/2 

<56> #7) JL&7} ^^BflS. *\)2i^7] 3*fl*m, -B-^-g-Pflofl ^^*>7fl 

^^^1°1B. JL^ySf «>-§-^ ^711- 7>^1^ « 0 >A>^ al^V 7l ^ , 

<57> ^- 7 ) j7«^> ^n°}^ uI^V^ i#A}t§ ti>o.^ ^7)7} 

^n*}^ 31^7}$) 3^4^ ^°\] 51^7} ^ 7)^ -fi-JE 

^S. Af-g-^ « 0 VA>^ Jl^V ^>o^ ^K*^ ^Aj-^. o^jig- + 200^7] 500V^\ ^r£. 

^ 3=fe ^^^71 *HH^ <a^^A] 7]^ -frJESfl ^ « 0 VA]-^ Jl^AH ^-^7> ^ 

^•S] ol^^, MV^ tflofl q-^nl^l 37lS] 7)^-o] ^A^ + &t}. ti>^ £7 |- 200°C 
^jIMh 3i^A>o] <g 33.7V -g-°l*H ^toV HV^^l ^V^, 500 

°C» 2^*Kr ^-f^m ^l^V ^^fl7V ^Jf£|°S WV^^I 



SE^r ^ £Ett ^^^7]7V °V\1 ^7] ^B^^ ^Mfe ^<*H 

4^ #2}-<4 olofl 4^ ^-^7V #Alj£]H. S «W 

Aj-7]^ £oj 14^ 7]^-S- ^-fr^fe ^^7flo]JE J7^7V «V°Kg- afla^l ^ 

a] ^ 6\}^a) 7l# ^-B-SV^l, 38 -3- ^V^(M w )o] 3,000 20 ) 000g/mol^l ^4^4 
€ zl^aV7V AV-g-^cv. 

Aj- 7 ]<q. £0] 7)^-0] ^el?floiH JL£-*Hr 7l^ -fv;£*fli2l ^-<^%=^ ttj-ev ^ 
^s]*r 7]^ A-**] ^eV^lTfl ^rV. 
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1020030041384 - , , 

« 2003/9/2 

*7l* tfo] 3l£7> SEfe a «V«v« ^ 633 ^ w 

^ 1.15 ifl*] 1.40^ ^rf. 



<62> 



< 64 >40g (344.5mmol)^ e 2 g (8.5 mmol)^ 

0=^14) i/ioo *ofl afl^fe ^ 1% ^ 4 mL# 

s^kn - # 90%ol^-o s ^^ (Mff) ol 7( 000g/molol51 *W4 7^H X 7> 

« AJ ^ 4-7fxl JL^X^^Ds. ojg^ 

<*> #7] ^> # ^ 12. 0 g * 4^*1 ^. 7H ^ ^ 7H EflH^H^^ 

* 200 mL » ^ ^ ^-g-ojj^ 
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^^1020030041384 ^ <£*y. 2003/9/2 

^•g-^H^ 60 °C ^£5L JE^H 48 a]^o> tt}-§-X|^tf. tiV-§-^ ^ ti}-§-^^- 
-8-«H «<H5Ufe -§-^« #<£*H ^l7l*>ui jfl^tf. ^7}is\d) ^>^( Mw )c,] 8 ,000g/mol°l 
^. ^-§-^ t^lSA^ SSI ^ ^1^^711- s)-*}-^ X7> 

-0C0NH-(CH 2 )3-Si(0C2H5)3<y 4-7>*l Jl£-7,}(J1^} A)# ^Si^uf. aT- 7 ) ^7^7} 

^31^ ^S^Zl ^l^Bfl^Ai ^S^SiiL^ 90%0]AJ- O ]o^cj-. ^7} 

JL&X} 3^ ^7l(IR) ^ ^7>7l ^ ^H^(NMR)^ ol-§-*H ^ <^ 

* ^^V^. £ 1 £ 3* JL&7} A°) ^ JL^*>7> 

<66>^7l A O.lg £ ^>^(M W ) ol l0,000g/mol <?] ^€^1^-^ 0.9g^- 

-M 9g°fl ^<£-5}7)) ^Al7j «V-g-^#(^s^^ : jjsi-io)^. -n- 

^#e}^ -SH 2J= 1000 5000rpm^ ^JES. ^£i2^H ^ lOOnm «]-^ 

^\SX^. ^7} «v*K§- ^4i^7l bHH 2°C/minS 400°C?M 7}^ ^, 

400r<*fH 60-@-?_> -fh*|SH l^^t}-. ^-71 ^ ^^JE^ ^EsL ^ 

MIMCmetal/insulator /metal) 1.2 x3.8 cm 2 ^ ^eM^ ^|^] x]^- 5^ 3 

MSSQ( ^€ )/ ( ul-g-*} A) ^"§-^,g- i^S^^H ^, Aj-7] 

^i^}^. MIS(^/9l^}o]^/^m di7> *H*H) floHfe Si-^lol^^. sjjjl 
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#^ 2003/9/2 



£^-3. H}JL MM ^^.S zi -tf-Sfofl MSSQ/Ca£-7>> A) ^-g-^-i- dzQ 

^^A]^rf. ^ $H 1mm 3.71^ <^^- 

4194A(^4^: lfflz)* A>-§-^ , ^d\)X\ o.^^ # ^4 i.840±0.010 5. ^ 

<6 8 > ^ahi 2 : aazift ^ 6-7>^i ji^-x>^ ^ g ^a^i 

< 6 9> 20g (175 nirnol)^ £ -7>H.S^, 0.9g (3.6mmol)^ ^ (^Bj-o]] ^ e s}-g.) ^ ^(^EHe) 
H^*)^ 1/100#^1 *fl^Rr <#o] ^Muii 2-^11 m«!A>^]^H# -M-g-^ 7 A^r ^1-9-1 
^cfl 111)- ^-o] aV-g-Al^ ^-g- 90% oj^-o.^ ^l^^( Mw ) 8 000 g / mol o] ^Aflc) 

<70> j7^> -g-^ io g ^ 4^ eeM]^^ 8g4 -^Al^l 1 

4 £*HKM W )°1 9,000 g/mol°"|51 i£-§-^ ^71^ BsH^-M-g^l* 

3Hr 6-7}7] :a£;*K3-*H 8*IH X7> -0C0NH-(CH 2 )3-Si(0C 2 H5)3'?l ^ 

7> B)» 5Eth ^-*H 14 ^ ^ ^ NMR ^ IRS. ^QS} 

$4. £4^1 3E 6-1: Jl^-7> £x= 5L&z}7} J^itf 
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<?i> 47I4 £ 6 1 4^4 Jl£-4 B O.lg £ €-^(M w )^>l 10,000g/mol *1 t^-g^l^^H! 
0.9g-gr is)- ^-<atb H o^AS 44* *ll 2&44 444^r» 

^4 l.830±0. 010S 44#4. 

<?2> /j/H 3jM\ 64 

<73>A>-§-*> 31^44 #^-4 ^14^, -€4°fl 14 HJ-^O-S. 44^ .n^-4 

^ ^4^4 4 € -n^-4 44^1 ^44^4. s&4 ^Hl 3 4*1 64^] 4 £ 

-£*H 14 #<>1, *fl^-4 se^ ^^Ai^47l« £~ zl^-4 ^ ^eMHH 

4 £^-4 47]-S-t.fl^4 ^^oi^y.^^s.o.^4 9g ^- a>.§-4^4. 

<74>47l s. i£ 44 4^4£^1^4^ 44^ ^4 ^ ^4^14^1 31^4^1 ^fHi- ^ 
sj-sh -S4^ ^Hl^ ^4* ^34 ?H4. 4^4 €4, ?l^4 

4^o] ^7>^s- 444^7} 4^4tt 44^4. 
<?5> 47I s. H4 S4€ 4 s: ^ ffAff^- oi-5fl4 ^-4. 
<76> R-(OH)n^ #fh 

<77> DTM : ^(H&Mlll-i:)^.^^ 

<78> DPET : ^(W^S^l") 



flft 4fH^ frfr 

3-IPTE : 3-^ldt4 6 Hl°lS.5.S.€ HeH^H^4 
3-GPDME : 3-#e)4^-4HS^ 4*fligofls.4^€: 
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<82> 3-GPMDE : 3-#^ a1^-*1 £S1 t^t^s-aT^ 
<83> 3-GPMDM : 3-#e) ^=-^5.^ nfl^cHjJiLA] ^ 

<84> [a la] 





R-(0H) n 




7F-It 








1 


DTM 


3-IPTE 


4 


0.1 


0.9 


1.840+0.010 


2 


DPET 


3-IPTE 


6 


0.1 


0.9 


1.830±0.010 


3 


DTM 


3-IPTE 


4 


0.2 


0.8 


1.800±0.020 


4 


DTM 


3-IPTE 


4 


0.3 


0.7 


1.65010.030 


5 


DTM 


3-IPTE 


4 


0.4 


0.6 


1.44010.050 


6 


DPET 


3-IPTE 


6 


0.2 


0.8 


1.80010.020 


7 


DPET 


3-IPTE 


6 


0.3 


0.7 


1.63010.010 


8 


DPET 


3-IPTE 


6 


0.4 


0.6 


1.440+0.010 


9 


DTM 


3-IPTE 


4 


0.1 


*m E.ssa -a ^ ^r<® 

0.9 


1.840+0.020 


10 


DTM 


3-IPTE 


4 


0.2 


0.8 


1.790+0.020 


11 


DTM 


3-IPTE 


4 


0.3 


0.7 


1 . 650+0 . 030 


12 


DTM 


3-IPTE 


4 


0.4 


0.6 


1.45010.050 


13 


DPET 


3-IPTE 


6 


0.1 


0.9 


1.840+0.020 


14 


DPET 


3-IPTE 


6 


0.2 


§(- o] € /H) ^ <*» 
0.8 


1.810+0.030 


15 


DPET 


3-IPTE 


6 


0.3 


0.7 


1.64010.030 


16 


DPET 


3-IPTE 


6 


0.4 


0.6 


1.43010.050 


17 


DTM 


3-GPDME 


4 


0.1 


0.9 


1.84010.020 


18 


DTM 


3-GPDME 


4 


0.2 


0.8 


1.79010.020 


19 


DTM 


3-GPDME 


4 


0.3 


0.7 


1.67010.040 


20 


DTM 


3-GPDME 


4 


0.4 


0.6 


1.43010.050 
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<85> IS. lb] 



Al A| (^1 






7 HT 




4ie|4MJM5L4-x|- 




91 


HPTTT 


o-brUMii 


b 


0.1 


0.9 


1.84010.020 


99 


UrC/1 


o-brUME 


6 


0.2 


0.8 


1.810+0.020 


93 
40 


Drbi 


o~bPDME 


6 


0.3 


0.7 


1.640±0.030 






o~brDME 


6 


0.4 


0.6 


1.450+0. 050 


9R 


HTM 


o~brDME 


4 


0.1 


0.9 


1.840±0.020 


9fi 


IYTM 


o^brDMii 


4 


0.2 


0.8 


1.800±0.020 j 


97 


UliU 


0~bPDME 


4 


0.3 


0.7 


1.640+0.040 


9ft 


HTM 


o-brDME 


4 


0.4 


0.6 


1.430±0.050 


9Q 


DrM 


o-GPDME 


6 


0.1 


0.9 


1.830±0.020 


30 
ou 




o-bPDME 


6 


0.2 


0.8 


1.790+0. 030 


31 


Urbi 


o~bPDME 


6 


0.3 


0.7 


1.660+0.040 


39 


HPETT 


o-brDME 


6 


0.4 


spoils. 
0.6 


1.450+0.050 


oo 




O-bPlMDE 


4 


0.1 


0.9 


1.840+0.020 


3A 
04 


IYTM 

DIM 


o-bPMDE 


4 


0.2 


0.8 


1.810+0.020 


3R 




o-brMDE 


4 


0.3 


0.7 


1.640+0.040 


36 


DTM 


3-GPMDE 


4 


0.4 


nil ^ -Afl^ Afl 

'I s l| ^ 1 — | v'J. 

0.6 


1 . 44U±U . UbU 


37 


DPET 


3-GPMDE 


6 


0.1 


0.9 


1.850+0.020 


38 


DPET 


3-GPMDE 


6 


0.2 


0.8 


1.800+0.020 
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